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AB. . . several years. Some pure cultures are capable of gaining energy from 

the dechlorination process. However, little is known about the 

dechlorinating bacteria and their kinetics at 

groundwater temperature, which is typically lOdegreeC in the Pacific 

Northwest. Therefore, we established a PCE to. . . as alternative 

electron acceptors that supported growth of JPD-1. JPD-1 did not have 

catalase but tested positive for oxidase. The 16S rDNA 

sequence of JPD-1 was 98% similar to Sulfurospirillum sp. DSM 806 and 

Dehalospirillum multivorans, a known PCE to cDCE dechlorinator.. . . 

appears to be a different species. Furthermore, the ability of JPD-1 to 

grow under microaerophilic conditions suggests that other microaerophilic 

dechlorinating bacteria may exist. This might explain 

why in so many environmental sites PCE is found to readily transform to 

cDCE. 
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AB . . . bioremediation of 1,2-dichloropropane (DCP)-contaminated sites 

and wastewater streams was analyzed. A direct culture-dependent approach 

based on in vitro amplification of 16S rRNA genes was 

chosen for complex microbiota detn. The occurrence of 16S 

rDNA sequences closely related to cultivated 

dechlorinating bacteria and to yet-uncultured bacteria 

of other anaerobic, dechlorinating microbial communities give evidence for 

a specific community structure. 
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AB A laboratory microcosm study and a pilot scale field test were conducted 
to evaluate biostimulation and bioaugmentation to dechlorinate 
tetrachloroethene (PCE) to ethene at Kelly Air Force Base. The site 
groundwater contained about 1 mg/L of PCE and lower amounts of 
trichloroethene (TCE) and cis- 1 ,2-dichloroethene (cDCE). Laboratory 
microcosms inoculated with soil and groundwater from the site exhibited 
partial dechlorination of TCE to cDCE when amended with lactate or 
methanol. Following the addition of a dechlorinating enrichment culture, 
KB-1, the chlorinated ethenes in the microcosms were completely converted 
to ethene. The KB-1 culture is a natural dechlorinating microbial 
consortium that contains phylogenetic relatives of Dehalococcoides 
ethenogenes. The ability of KB-1 to stimulate biodegradation of 
chlorinated ethenes in situ was explored using a closed loop recirculation 
cell with a pore volume of approximately 64,000 L The pilot test area 
(PTA) groundwater was first amended with methanol and acetate to establish 
reducing conditions. Under these conditions, dechlorination of PCE to cDCE 
was observed. Thirteen liters of the KB-1 culture were then injected into 
the subsurface. Within 200 days, the concentrations of PCE, TCE, and 
cis-l,2-DCE within the PTA were all below 5 microg/L, and ethene 




production accounted for the observed mass loss. The maximum rates of 
dechlorination estimated from field date were rapid (half-lives of a few 
hours). Throughout the pilot test period, groundwater samples were assayed 
for the presence of Dehalococcoides using both a Dehalococcoides-specific 
PCR assay and 16S rDNA sequence information. The 
sequences detected in the PTA after bioaugmentation were specific to the 
Dehalococcoides species in the KB-1 culture. These sequences were observed 
to progressively increase in abundance and spread downgradient within the 
PTA. These results confirm that organisms in the KB-1 culture populated 
the PTA aquifer and contributed to the stimulation of dechlorination 
beyond cDCE to ethene. 
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AB The environmental distribution of Dehalococcoides group organisms and 
their association with chloroethene-contaminated sites were examined. 
Samples from 24 chloroethene-dechlorinating sites scattered throughout 
North America and Europe were tested for the presence of members of the 
Dehalococcoides group by using a PCR assay developed to detect 
Dehalococcoides 16S rRNA gene (rDNA) sequences. 
Sequences identified by sequence analysis as sequences of members of the 
Dehalococcoides group were detected at 21 sites. Full dechlorination of 
chloroethenes to ethene occurred at these sites. Dehalococcoides sequences 
were not detected in samples from three sites at which partial 
dechlorination of chloroethenes occurred, where dechlorination appeared to 
stop at 1,2-cis-dichloroethene. Phylogenetic analysis of the 16S 
rDNA amplicons confirmed that Dehalococcoides sequences formed a 
unique 16S rDNA group. These 16S 

rDNA sequences were divided into three subgroups based on specific 
base substitution patterns in variable regions 2 and 6 of the 
Dehalococcoides 16S rDNA sequence. Analyses also 
demonstrated that specific base substitution patterns were signature 
patterns. The specific base substitutions distinguished the three sequence 
subgroups phylogenetically. These results demonstrated that members of the 
Dehalococcoides group are widely distributed in nature and can be found in 
a variety of geological formations and in different climatic zones. 
Furthermore, the association of these organisms with full dechlorination 
of chloroethenes suggests that they are promising candidates for 
engineered bioremediation and may be important contributors to natural 




attenuation of chloroethenes. 
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AB The Bioremediation Consortium of the Remediation Technologies Development 
Forum (RTDF) carried out a successful anaerobic bioaugmentation pilot to 
bioremediate a chloroethene tetrachloroethene (PCE), trichloroethene (TCE) 
and cis-l,2-dichloroethene (cDCE) contaminated aquifer at Kelly Air Force 
Base near San Antonio, Texas. An anaerobic dechlorinating enrichment 
culture, KB-1, was injected into the ground to duplicate the successful 
bioaugmentation pilot at Dover AFB, Delaware (DE) (1997-1999). The KB-1 
community structure has been analyzed and shown to have a Dehalococcoides 
ethenogenes-like species present in its community structure. D. 
ethenogenes (DHE) is an organism described by Maymo-Gatell et al. (1997). 
DHE was shown to dechlorinate PCE and TCE by removing all the CI atoms to 
form ethene, through a process known as dehalorespiration. D. 
ethenogenes-like (DHE-like) organisms detected in samples from .apprx.30 
different sites in North America and Europe have shown 1 6S 
rRNA gene sequences (rDNA) with signature sequences that are 
unique to the sampling site. This was found true for the KB- 1 DHE-like 
organism. We have developed a specific 16S rRNA 

polymerase chain reaction (PCR) assay to detect DHE-like organisms. Using 
the PCR assay and 1 6S rDNA sequence information, 
groundwater samples were monitored during the course of the Kelly pilot 
study. The DHE-like organism was not detected in the control groundwater 
that had been given electron donors (methanol and acetate). After 
bioaugmentation, PCR anal, of groundwater from monitoring wells detected 




the DHE-like organism. Detection 1st appeared in the injection well and 
then in down gradient monitoring wells (1st in the nearest well and then 
in the well wells further down gradient). The DHE-like organism was 
detected in the extn. wells, 2 mo after bioaugmentation. Together, with 
field data from monitoring wells that have demonstrated dechlorination of 
PCE to ethene, the PCR and sequence data suggest that the bioaugmentation 
culture, KB-1, had colonized the test plot in the Kelly AFB chloroethene 
contaminated aquifer. 
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AB A unique 16S rRNA profile derived from Dehalococcoides 

ethenogenes and that is assocd. with dechlorination activity has been 

identified and isolated. The profile contains a nucleic acid fragment 

that is linked to dechlorinating activity. Isolation of D. ethenogenes 

strains and correlation of 16S rRNA polymorphisms with 

dechlorination activity is demonstrated. 
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